Deoxyribonucleic acid homologies were examined in 23 strains labeled Bacillus firmus, Bacillus lentus, or intermediate between these two species. With one exception (strain NRS 1560), the 11 strains assigned to B. Jirmus showed high homologies with the deoxyribonucleic acid of the type strain of B. firmus (ATCC 14575). However, the strains labeled B. lentus (five strains) per liter or doubly fortified nutrient broth (16 g/liter) containing 6.7 g of yeast-nitrogen base without amino acids (Difco) per liter was used for general cultivation of cells. All media were adjusted to pH 7.0. Cells cultivated in a nutrient medium were harvested at the late logarithmic phase, and the DNA was extracted by the method of Marmur (4). When cells were resistant to treatment with lysozyme and sodium dodecyl sulfate, 2,000 U of penicillin G (Meiji Seika Co., Ltd., Tokyo, Japan) per ml was added to the culture in the mid-logarithmic phase, and cultivation was continued for 2 h. The cells were harvested, washed with 0.15 M NaCl-0.1 M ethylenediaminetetraacetic acid (pH 8.0), and suspended in the same solution containing 0.25 g of sucrose per ml. The resulting suspension was frozen several times in an acetone-dry ice bath and thawed, and then the DNA was extracted.
Bacillus firmus
Jirmus, 8 strains of B. lentus, and 18 intermediate strains) and suggested that all 46 strains should be assigned to the same species, B. firmus (the older species name). However, we have observed significant heterogeneity in deoxyribonucleic acid (DNA) base sequences by performing DNA-DNA hybridization between the type strains of B. firmus (ATCC 14575) and B. lentus (ATCC 10840) (7). To clarify their species identities, we investigated the DNA homologies of 23 of the 46 strains subjected to conventional taxonomic study by Gordon et al. (3) .
The 23 strains tested in this study are listed in per liter or doubly fortified nutrient broth (16 g/liter) containing 6.7 g of yeast-nitrogen base without amino acids (Difco) per liter was used for general cultivation of cells. All media were adjusted to pH 7.0. Cells cultivated in a nutrient medium were harvested at the late logarithmic phase, and the DNA was extracted by the method of Marmur (4). When cells were resistant to treatment with lysozyme and sodium dodecyl sulfate, 2,000 U of penicillin G (Meiji Seika Co., Ltd., Tokyo, Japan) per ml was added to the culture in the mid-logarithmic phase, and cultivation was continued for 2 h. The cells were harvested, washed with 0.15 M NaCl-0.1 M ethylenediaminetetraacetic acid (pH 8.0), and suspended in the same solution containing 0.25 g of sucrose per ml. The resulting suspension was frozen several times in an acetone-dry ice bath and thawed, and then the DNA was extracted.
Tritium-labeled DNAs were prepared by either in vivo labeling or in vitro labeling. The in vivo labeling was performed by cultivating cells in Spizizen minimal medium (9) supplemented with 5 g of Casamino Acids (Difco) per liter, 6.7 g of yeast nitrogen base per liter, 1 mg of biotin per liter, 10 mg of thiamin per liter, 2 mg of thymine per liter, and 1.25 mCi of [methyl-'Hlthymine (The Radiochemical Centre, Amersham, England) per liter, as described previously (8 In conclusion, the strains classified as B. lentus should be separated from those classified as B. firmus, to which end the taxonomic criteria suggested by Gibson (1) are useful. However,
